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Aquatic organisms contain a variety of intracellular metal-bearing deposits that are collectively referred to as 
granules [1]. Intracellular granules are heterogeneous in their morphology, elemental composition, and origin.  
They are typically concentrated in tissues involved in digestion, nutrient storage, or excretion, and probably 
function in the regulation and excretion of essential and non-essential metals [2,3]. Copper-tolerant insects, 
including hydropsychid caddisflies, inhabit severely contaminated sections of Silver Bow Creek and the Clark Fork 
River in Montana. These streams were originally contaminated by the mining operations in Butte and the ore 
smelter at Anaconda, Montana, which were active between the late 1860�s and 1984 and once comprised the 
largest Cu-producing complex in the United States, and today is one of the most extensive Superfund sites in the 
nation. In this study, we are interested in understanding Cu bioaccumulation and detoxification mechanisms in 
resident fauna, hydropsychid caddisflies. Results of sub-cellular fractions obtained by differential centrifugation 
suggest that the organism may store a significant portion of their Cu body burden into granules. Sequestration of 
metals in insoluble granules is thought to be a mechanism by which potentially toxic metals can be rendered into 
a non-toxic form. Our preliminary bulk XANES analyses on total body mass suggest the presence of both Cu (I 
and II). Detail structural information of Cu in bulk tissues will be further investigated combining bulk and 
microfocused EXAFS and synchrotron based XRF analyses. 
 
References:  
1. G, Roesijadi, W. E. Robinson, �Metal regulation in aquatic animals: mechanisms of uptake, accumulation, and 

release�,  387-420 In Aquatic Toxicology. Molecular, Biochemical, and Cellular Perspectives. Malins, D.S., 
Ostrander, G.K., editors. Lewis Publishers, Boca Raton (1994) 

2. A. T. Marshall, �X-ray microanalysis of copper and sulphur-containing granules in the fat body cells of 
homopteran insects�, Tissue & Cell 15: 311-315 (1983) 

3. R. S. Sohal, P. D. Peters, and T. A. Hall, �Fine structure and x-ray microanalysis of minerized concretions in 
the malpighian tubules of the housefly, Musca domestica�. Tissue & Cell 8: 447-458 (1976) 

 

 


